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Youxg  Geis'tlemek: 

The  subject  which  will  engage  our  attention  for  a 
short  time  this  morning,  is  the  remains  of  the  great 
tropical  forest,  which  in  remote  ages  covered  so  large 
a  portion  of  our  Continent,  having  for  its  eastern 
boundary,  perhaps,  our  South  Mountain  (a  part  of  the 
Blue  Bidge  chain,)  and  thence  stretching  westward  far 
beyond  the  Mississippi,  while  its  range  north  and 
south  extended  from  the  Bakes  to  the  Mexican  Gulf. 

The  age  of  the  coal-deposits  is  one  of  those  serious 
problems  which  we  may  say  are  past  finding  out. 
'We  cannot  even  guess  at  it  within  a  million  years. 
But  we  can  fix  the  relative  ag-e  of  our  “black 

O 

hut  comely”  giant.  It  is  one  of  God’s  latest,  as  it  is 
one  of  His  best  gifts  to  man.  It  is  much  younger 
than  gold  and  silver,  younger  than  iron  or  any  of  the 
baser  metals,  younger  than  the  precious  stones,  younger 
than  coal-oil — which  comes  from  the  shales  below  the 
coal — younger  even  than  the  limestones,  those  wonder¬ 
ful  remains  of  animal,  as  coal  is  of  vegetable  life — 
except  the  few  layers  which  are  found  among  the  car¬ 
boniferous  rocks.  How  young,  and  yet  how  amazingly 
old  is  our  King  Coal  !  Even  after  the  lapse  of  count¬ 
less  ages  had  laid  the  foundation  and  prepared  the  bed 
for  the  mighty  forests  of  the  carboniferous  era,  millions 
of  years  must  have  been  required  for  the  growth  of 
those  forests,  their  decay  and  submergence,  the  deposi¬ 
tion  of  their  slatv  covering;,  the  g-rowth  of  new  masses 
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of  vegetation,  and  the  rotation  of  this  slow  machinery 
daring  all  tlie  process  of  forming  the  twenty  or  more 
beds,  small  and  great,  of  the  Anthracite  series;  together 
with  the  interstratified  sandstones,  limestones,  shales, 
conglomerates,  etc.,  all  of  wldcli  were  formed  by  the 
slow  process  of  deposition,  and  all  of  which  tend  to 
render  more  hopeless  the  effort  to  conceive  of  the 
length  of  time  required  for  the  formation  of  this  single 
group  of  strata. 

The  “  Mammoth”  hed  of  Schuylkill  county,  after 
having  been  compressed  until  almost  crystallized, 
and  until  the  growth  of  a  generation  is  reduced  to 
little  more  than  a  film,  still  averages  twenty  dive  feet 
in  thickness,  over  a  territory  nearly  one  hundred  miles 
in  length,  and  must,  alone,  have  required  ages  for  its 
ju’oduction,  even  allowing,  as  we  must,  for  the  rapid 
and  continuous  growth  of  a  tropical  forest. 

Tliat  the  coal  deposits  are  all,  comparatively  speak¬ 
ing,  of  the  same  age  and  formed  in  the  same  way,  is 
shown  by  the  remarkable  uniformity  of  the  fossil 
plants  found  in  them.  These  are  identical,  not  only  » 
in  all  the  Anthracite  and  Bituminous  coals  of  the 
United  States  and  the  British  Brovinces,  but  even  in 
Jfngland  and  on  tlie  Continent  of  the  Old  World. 

We  magnify  the  importance  of  Coal  in  our  country  ; 
W-sC  because  of  its  value  as  a  fuel;  and,  second, 
because  of  the  vast  supply  stored  here.  The  first 
point  no  longer  needs  demonstration.  Since  that  day 
in  1812,  when  the  workmen  at  White  and  Hazard’s 
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nail-works,  at  the  Falls  of  Schuylkill,  left  their 
furnaces  in  a  rage  because  they  could  not  make  the 
“black  stones”  burn,  and  returned  to  find  that  during 
their  absence  they  had  nearly  melted  down  the  furnace 
doors,  Anthracite  Coal  has  stood  without  a  rival  upon 
earth.  Practical  as  well  as  analytical  tests  have  failed 
to  find  an  acceptable  substitute.  Neither  wood,  nor 
peat,  nor  oil,  nor  any  other  substance  contains  pure 
carbon  in  so  condensed  and  cheap  a  form,  says  Profes¬ 
sor  Jevous;  and  Professor  Tyndall  adds:  “I  see  no 
prospect  of  any  substitute  being  found  for  Coal  as  a 
source  of  motive  power.  AVe  have,  it  is  true,  our 
wdnds,  and  streams,  and  tides;  and  we  have  the  beams 
of  the  sun.  But  these  are  common  to  all  the  world : 
we  cannot  make  head  against  a  nation  which,  in 
addition  to  these  sources  of  power,  possesses  the  power 
of  Coal.” 

Prof.  Tyndall  further  says:  “  AVe  should  have,  in  my 
opinion,  no  choice  whatever  in  a  race  with  a  nation 
which,  in  addition  to  abundant  Coal,  has  energy  and  in¬ 
telligence  approximately  equal  to  our  own,” — a  signifi¬ 
cant  admission  from  an  authoritative  source.  Eno-land 

a 

must  soon  yield  to  America  in  the  great  competition  of 
the  nations.  The  strength  of  both  is  in  tbeir  coal  mines, 
and  in  England  these  have  already  reached  nearly  or 
quite  their  maximum  of  production,  while  our  Anthra¬ 
cite  is  but  partially  developed,  and  our  Bituminous 
Coals  are  scarcely  touched.  The  great  body  of  our 
present  coal  supply  lies  within  five  hundred  feet  of  the 
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surface,  while  the  depth  to  which  Euglisli  miners  are 
obliged  to  go  is  best  seen  from  a  statement  of  their 
principal  shafts: 

The  Houghton  Pit  is  780  feet  in  depth. 

The  North  Seaton  Pit  is  744  feet  in  depth. 

The  Ptyehope  Colliery  is  1,680  feet  in  depth, 
and  the  lJunkenfield  was  sunk  to  a  depth  of  2,060 
feet,  at  an  expense  of  ^500,000  in  money  and  ten 
years  of  time,  mainly  to  reach  the  “Black  Mine  Coal,” 
a  bed  4  feet  84  inches  thick.  Compare  this  with  the 
“Hickory  Shaft,”  near  Pottsville,  the  deepest  working 
shaft  in  America.  This  shaft,  which  is  666  feet  deep, 
cost  $100,000,  was  sunk  in  428  working  days,  and 
developed  76  feet  of  coal. 

The  English  people  are  now  discussing  the  probable 
depth  to  which  they  can  follow  their  coal  seams. 
Professor  Jevous  “shrinks  from  endorsing;  the  4,000 
feet  theory,”  but  stops  short  at  2,500,  and  says  when 
they  reach  that  depth  a  complete  supply  of  coal 
will  come  in  from  Pennsylvania.  We  have  superior 
advantages  in  working  our  Anthracite  coals,  from  the 
inclination  of  the  beds  and  their  consecjuent  cropping 
out  on  the  surface.  We  find  solid  coal  within  twenty 
to  fifty  feet  of  the  soil,  and  sinking  our  slopes  in  the 
coal  itself,  at  a  cost  of  not  more  than  $100  per  yard, 
exhaust  the  first  set  of  coal  chambers,  and  then,  sink¬ 
ing  one  hundred  yards  deeper,  make  a  new  set,  and  so 
go  on  until  we  reach  the  bottom  of  the  basin.  This 
is  far  cheaper  and  more  expeditious  than  the  deep 
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shafts  which  the  English  are  obliged  to  sink  verticallv 
through  hard  rocks,  intercepting  all  the  water  courses 
which  lie  between  the  strata,  and  thus  adding  a  heavy 
expense  for  drainage  to  the  dead  loss  of  capital  in 
removing  unremunerative  material.  The  great  Monk- 
wearmouth  Pit  was  only  completed  after  twenty  years’ 
labor;  our  energetic  Americans  sink  their  slope,  build 
a  breaker,  put  up  miners’  houses,  pumps,  engines,  etc., 
in  one  year,  and  the  next  are  shipping  coal. 

A  good  idea  of  the  extent  of  our  Anthracite  resources 
may  be  gained  from  a  single  illustration.  The  Maha- 
noy  Valley,  in  Schuylkill  County,  Pennsylvania,  is 
about  twenty  miles  in  length  by  half  a  mile  in  width. 
In  this  area  there  are  twenty-five  collieries,  and  these 
wdll  produce,  on  an  average,  2,000,000  tons  of  coal 
annually,  for  the  next  fifty  years.  All  this  from  a 
single  synclinal  trough  containing  about  one-fortieth 
of  our  Anthracite  coal  area. 

But  though  Pennsylvania’s  store  of  Anthracite  will 
last  for  many  years,  and  long  after  it  is  drawn  upon 
to  supply  England,  it  is  useless  to  deny  that  there  is 
a  limit  to  the  supply,  and  that,  after  a  time,  it  will  be 
exhausted.  Then  what  shall  we  do? 

AVe  shall  proceed  to  open  the  grand  reservoir,  the 
Bituminous  coal-fields,  compared  to  which  our  Anthra¬ 
cite  beds  are  but  as  a  mill-pond  to  the  Gulf  of  Mexico. 
AVith  a  Bituminous  area  of  12,000  square  miles  in 
Pennsylvania,  and  197,000  in  the  United  States,  we 
can  supply  the  world  with  fuel  for  ages  to  come. 
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AnJ  after  tbe  Bituminous,  what?  Brown  coal — ■ 
Lignite — that  queer,  woody-looking  mineral,  little 
known  as  yet,  but  already  beginning  to  be  used,  and 
destined  to  play  an  important  part  in  the  world’s  great 
drama,  long  ages  hence.  With  this,  as  with  the  other 
coals,  Arnei'ica  is  still  the  favored  land.  It  is  found 
from  Behring’s  Straits  to  Salt  Lake  Cit}^  and  again, 
in  Tehuantepec,  Panama,  Peru,  and  from  Chili  to 
Patagonia.  But  it  also  occurs  in  many  other  parts 
of  the  earth.  It  stretches  in  almost  a  continuous 
belt  across  half  the  world,  from  Prance  to  China.  It 
is  found  in  Australia,  Van  Pieman’s  Land,  Sumatra, 
Borneo,  and  probably  in  many  other  countries  where 
the  bowmls  of  the  earth  have  not  yet  been  explored. 

So  we  shall  not  lack  for  fuel  veiy  soon.  The  main 
point,  however,  is  that  Pennsylvania  holds  the  key  to 
these  vast  store-houses  of  fuel,  and  consequently  to 
the  workshops  of  the  wmrld.  Her  supreme  command 
of  the  world’s  supply  of  Anthracite,  and  her  rich 
deposits  of  iron,  give  her  a  prestige  wdiich  she  will 
never  lose. 

Widely  distributed  though  the  coals  and  metals  are, 
a  glance  at  a  map  of  the  wmrld  on  which  their  areas 
are  defined,  wdll  show  how  insignificant  is  the  space 
they  occupy,  when  compared  with  those  parts  of  the 
earth  from  which  they  are  absent.  It  has  always 
been  the  case  that  the  nations  best  supplied  with  these 
treasures,  and  which  knew"  best  how  to  use  them,  have 
held  the  commercial  supremacy  of  the  world.  Where 
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tliese  truly  “internal  resources”  go,  wealth  ainl  influ¬ 
ence  are  sure  to  follow.  The  distribution  of  fuels  is 
almost  entirehy  and  that  of  metals  to  a  great  extent, 
in  the  northern  hemisphere ;  and  the  northern  hemi¬ 
sphere  is  the  field  in  whicli  all  the  arts  and  sciences 
are  cultivated.  In  the  United  States,  a  belt  four 
decrees  in  width,  say  258  miles  wide  and  2,600  long, 
containing  670,800  square  miles,  say  but  one-fifth  of 
our  total  area,  bavins;  for  its  medial  line  the  fortieth 
degree  of  north  latitude,  and  running  from  the 
Atlantic  to  the  Pacific,  embraces  the  most  of  the  great 
coal  and  ore  beds;  and  it  is  precisely  within  this  belt 
that  the  main  railroads  and  canals,  the  Pacific  road 
from  Omaha  to  the  Sierra  Nevada,  the  great  centres 
of  industry,  the  principal  commercial  and  manufac¬ 
turing:  cities,  are  to  be  found.  New  Tork,  Philadel- 
phia,  Pittsburgh,  Columbus.  Indianapolis,  Springfield 
(Illinois),  Denver,  and  Salt  Lake  City  are  all  nearly 
in  the  middle  of  this  belt;  while  Boston,  Chicago 
and  San  Francisco  are  just  outside  of  it.  The  fortieth 
degree  of  north  latitude  may  indeed  be  called  the 
backbone  of  the  United  States,  and  Pennsylvania, 
holding  a  central  ]30sition  on  this  belt,  with  one  hand 
on  the  inter-ocean  highway  of  the  nations  and  the 
other  on  the  magnificent  river  system  of  the  Mississippi 
Valley,  having  her  lap  filled  with  the  country’s  choicest 
mineral  wealth,  well  merits  the  proud  title  of  the 
Keystone  State,  for  she  both  hinds  and  croivns  the 
Union. 
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Vy'ith  tlie  appliances  of  modern  cliemistry  we  can 
so  condense  an  ox  tliat  lie  can  be  carried  in  a  hand- 
basket,  and  so  to-day  we  find  a  mighty  tree  of  a  past 
era  reduced  to  a  scuttle  of  coals.  We  find  the  sun¬ 
shine  of  the  I'ast  concentrated  in  a  tropical  growth, 
and  long  stored  up  in  the  hidden  places  of  the  earth, 
now  lishting  all  our  houses,  its  heat  driving  our  loco- 
motives  with  the  speed  of  the  wind  and  carrying  our 
burdens  with  the  strength  of  an  army  of  giants. 
Think  of  a  single  locomotive  performing  in  a  day  the 
v/ork  of  ten  thousand  camels  on  the  Arabian  sands  ! 
WTll  may  we  be  thankful  for  these  vast  granaries — so 
w’ell  filled  by  our  Joseph,  during  the  years  of  plenty, 
that  when  the  lean  kine  devoured  the  forests  that 
were  on  the  earth,  and  the  years  of  famine  came,  we 
liad  abundance  in  store  for  all  the  nations. 

It  is  so  well  located,  too,  this  power-treasure  of 
ours ;  placed  near  the  great  centres  of  commerce, 
wuth  a  Divine  foresight  that  just  here  it  would  be 
most  needed;  river  channels  opening  for  it  pathways 
to  tlie  sea;  mountain  walls  cloven  asunder  to  lay  their 
black  diamonds  open  to  the  miner’s  hand;  and  again, 
that  the  wdiole  land  rniglit  share  in  the  blessing,  vast 
deposits  underlying  the  western  plains,  wdiere  no 
forests  wave  and  man  can  find  no  other  fuel. 

Nor  must  we  think  of  this  warmth-and-light-giving 
cood  as  a  creature  comfort  only.  It  preserves  the  life 
and  energy  of  nations.  Professor  Tyndall  says  the 
d.e,3tinv  of  the  English  nation  “is  not  m  the  liands  of 


11 


its  statesmen,  but  in  those  of  its  coal  owners;  and 
while  the  orators  of  St.  Stephen’s  are  unconscious  of 
the  fact,  the  life-blood  of  the  nation  is  flowing  away.” 
The  fearful  amount  mined  from  English  soil  gives  that 
nation  no  little  concern  ;  so  much,  indeed,  that  one  of 
its  writers  is  constrained  to  offer  no  better  consolation 
than  this;  ^'Economy  wu’ll  reduce  our  consumption; 
the  hurning  of  uxiste  heaps  of  coal  will  be  stopped. 
Amxrica  will  relieve  us  from  the  world-wide  demand 
for  our  coal,  and  will,  eventually,  furnish  this  country 
with  as  much  as  we  want.”  Let  us  see,  now,  how  the 
coming  demand  upon  America’s  resources  is  to  be  met. 

In  our  estimates  of  the  areas  of  the  Anthracite  coal 
fields  of  Pennsylvania,  wm  place  that  of  the 
Southern  coal  field  at  .  .146  square  miles, 

Of  the  8hamohin  district,  .  5U  “  “ 

Of  the  Mahanoy  “  .  .41  “  “ 

Of  the  Upper  Lehigh  field,  .  35  “  “ 

Of  the  'Wyoming  and 

Jjachawanna  field,  .  .  198  “  “ 


Total,  .  .  470  square  miles. 

or,  300,800  acres. 

Averaging  the  total  coal  thickness  of  the  Southern  coal 
field  at  75  feet,  and  that  of  the  Middle  and  Northern 
fields  at  45  feet,  we  have  a  total  content  (one  cubic 
yard  equalling  one  ton)  of,  say,  26’,361, 076,000  tons 
l^educt  one-half  for  waste  in 

raiiiing,  preparing,  and  faults,  13,180,538,000  tons. 


and  we  have  a  net  result  of 


13,180,533,000  tons. 


Tlie  amount  mined  from  1820  to  1870,  the  first  fifty 
years  of  the  Anthracite  coal  trade,  was  206,666,325 
tons;  so  that  we  have  yet  in  store  12,973,878,67.) 
tons. 

The  progress  of  our  coal  trade  is  tnus  shown 


In  1820  the  production  was 


From  1820  to  1830, 
“  1830  to  1810, 

“  1810  to  1850, 

“  1850  to  1860, 
“  1860  to  1870, 


365  tons. 
533,191  “ 
5,106,711  “ 
15,952.893  “ 
12.088,611  “ 
50,337,351  “ 


To  estimate  the  future  consumption,  we  must  also 
coiicider  the  increase  of  our  population. 

In  1830  our  population  was  nearly  thirteen  millions, 
(12,866,020;)  the  consumption  of  Anthracite  being  at 
the  rate  of  one  ton  to  twenty-four  persons. 

In  1810  the  population  was  17,069,153,  and  the 
consumption  one  ton  to  three  persons. 

In  185*)  our  population  was  over  twenty-tliree 
millions,  (23,191,876,)  and  the  consumption  not  quite 
one  ton  per  capita. 

In  1860  the  jjopulation  was  over  thirty-one  and 


*  See  the  valuable  diagram  prepared  by  Mr.  Sheafer,  and  appended 
to  this  address.  The  Trustees  of  the  College  also  take  this  opportunity 
of  expressing  their  obligations  to  Mr.  Sheafer  for  his  donation  to  the 
College  of  the  series  of  valuable  models  prepared  by  him,  exhibiting  not 
only  the  coal  beds  of  the  Anthracite  region,  but  all  the  prominent  physi¬ 
cal  features  of  this  section  of  our  country. 
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a  half  millions,  (31,641,977,)  and  the  consumption 
about  two  tons  per  capita. 

And  in  1870  the  population  was  thirty-eight  and 
a-half  millions,  (38,555,983,)  while  the  consumption 
of  Anthracite  coal  had  reached  a  ratio  of  three  tons 
to  each  individual. 

The  consumption  during  the  last  decade  hardly 
equals  our  expectation.  From  1840  to  1850,  it 
increased  15,952,893  tons,  or  at  the  rate  of  one  and 
three-tenth  millions  per  annum.  From  1850  to  1860, 
the  increase  was  42,088,644,  or  three  and  five-tenths 
millions  per  annum.  From  1860  to  18/0,  the  increase 
was  50,337,354,  or  four  and  two-tenths  millions  per 
annum. 

At  the  rate  of  fifteen  million  tons  per  annum,  our 
supply  of  Anthracite  Coal  alone  will  last  two  thousand 
six  hundred  years;  the  English  at  its  present  rate  of 
consumption — say  one  hundred  million  tons  a  year — 
wdll  be  exhausted  in  one  hundred  and  thirty  years. 
Their  area  has  five  thousand  four  hundred  and  nine¬ 
teen  square  miles  ;  about  one-fortieth  of  ours. 

AVe  have  hitherto  been  chiefly  considering  the 
Anthracite  Coal.  AVe  must  now  turn  our  attention  to 
the  vast  expanse  of  our  Bituminous  fields,  of  which 
Professor  Puogers  estimates  that  the  United  States 
contains  not  less  than  one  hundred  and  ninety-six 
thousand  eight  hundred  and  fiftv  souare  miles,  or  about 
nine-tenths  of  the  known  coal  area  of  the  world. 
One  of  these  coal  fields  extends  from  northeastern 
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Pennsylvania  to  Tuscaloosa,  Alabama,  a  distance  of 
eight  hundred  and  seventy-five  miles,  with  a  maxi¬ 
mum  breadth  of  one  hundred  and  eighty  miles;  making 
an  area  of  fifty-five  thousand  five  hundred  square 
miles.  “Comparisons  are  odious,”  oftentimes  ;  but  we 
cannot  resist  the  temptation  to  make  another  just  here: 
The  coal-fields  of  the  British  Provinces 

contain  .  .  .  7,530  sq.  miles. 

Tliose  of  Great  Britain,  (England, 

Scotland,  Wales  and  Ireland,)  5,400  “  “ 

44ie  Continent  of  Europe,  .  .  3,564  “  “ 

And  the  United  States,  ,  .  196,939  “  “ 


Total,  .  .  .  213,433  “  “ 

The  British  coal  area  equals  five  thousand  four  hun¬ 
dred  and  nineteen  square  miles ;  their  production  of  coal 
has  doubled  in  the  last  twenty  years,  and  is  now  increas¬ 
ing  at  the  rate  of  2,750,000  tons  per  annum  ;  while 
their  estimates  of  its  duration  run  from  one  hundred  and 
seventy-two  years  upwards.  With  the  exhaustion  of 
their  coals  they  sink  deeper  shafts;  and  these,  with  their 
labor  troubles,  and  the  great  emigration  to  our  shores, 
which  renders  competition  less  keen  among  the  workmen 
— all  tend  to  make  coal  mining  in  England  more  expen¬ 
sive,  year  by  year.  In  view  of  these  facts  we  anticipate 
an  encouraging  future  for  our  coal  trade,  even  at  this 
hour  of  its  depression.  We  can  almost  realize  the  time 
wdien  we  shall  export  coal  for  the  world’s  supply;  when 
the  vessels  of  all  nations  shall  throng  our  wharves; 
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when  we  shall  not  compete  with  pauper  labor ;  when 
our  home  consumption  of  coal  for  the  manufacture  of 
iron  shall  assume  gigantic  proportions. 

For  why  should  we  not  manufacture  as  cheaply  and 
as  well  as  any  other  nation  on  the  globe?  We  have 
more  abundant  resources  than  any;  and  all  that  is 
lacking  is  their  proper  development.  The  total  product 
of  our  Anthracite  and  Bituminous  mines  now  is  but 
one-fifth  that  of  England ;  her  export  alone  for  one 
year  being  nearly  equal  to  our  entire  production  of 
Anthracite  for  the  same  year.  For  centuries  the 
British  Isles  have  been  the  great  storehouse  for  the 
world’s  supply  of  coal,  iron,  and  other  minerals.  Their 
coal  mined  in  1870  exceeded  one  hundred  and  ten 
million  tons,  while  our  whole  production  of  both  An¬ 
thracite  and  Bituminous  was  but  twenty-five  millions. 
Their  production  of  iron  ore  was  fourteen  million  tons, 
and  of  pig  iron  nearly  six  millions,  while  our  produc¬ 
tion  of  pig  iron  was  less  than  two  millions.  We  used 
in  1870,  a  little  more  than  one  million  tons  of  railroad 
iron.  We  manufactured  620,000  tons,  and  imported 
470,000  from  England.  Our  total  importations  for 
1870  amounted  to  $43,000,000.  But  wdiile  we  are 
constantly  growing  stronger,  England  is  as  steadily 
growing  weaker,  and  the  contest  for  the  manufacturing 
supremacy  must  soon  terminate  in  our  favor.  Since 
the  wages  of  the  British  miner  have  been  increased 
and  his  hours  of  labor  reduced  to  fair  rates,  the  pro¬ 
duction  of  the  English  mines  has  decreased  while  its 
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cost  lias  increased;  besides,  the  future, development  of 
their  coals  will  be  more  expensive,  as  they  are  obliged 
to  sink  deeper  for  them.  Their  product  will  now 
diminish,  while  ours  will  increase.  The  one  item  of 
cheap  labor  has  long  retarded  the  full  development  of 
our  resources ;  now  the  tide  has  turned,  and  our  nation 
is  going  forward  with  rapid  strides.  Our  ships  crowd 
every  port,  our  canals  reach  every  valley,  and  our  rail¬ 
ways  are  as  numerous  as  turnpike  roads.  Already  we 
have  one  iron  link  fastened  at  either  end  on  the  Atlan¬ 
tic  and  Pacific  coasts  and  two  others  well  under  way, 
striding  through  the  wilderness,  bearing  light  and 
civilization  to  the  now  shadowy  lands. 

What  thoughtful  man  wdll  not  make  the  contrast, 
when  he  considers  our  vast  resources  of  Bituminous 
Coal,  so  widely  spread  ;  our  Anthracite  so  concentrated 
in  one  State,  near  the  seaboard;  the  iron  ores  of  Lake 
Champlain  on  the  one  hand,  those  of  Lake  Superior 
and  Missouri  on  the  other,  and  the  hematite  and  fos- 
siliferous  ores  of  Pennsylvania  and  the  Franklinite  of 
New  Jersey,- close  at  home — all  gravitating  toward  a 
common  centre,  wdjere  lies  the  coal  to  fuse  them. 
Considering;  these,  and  with  them  our  limestone  val- 
leys,  our  forests  of  timber,  the  oil  districts  of  Western 
Pennsylvania,  and  our  railroad  and  canal  systems — it 
needs  no  prophetic  vision  to  mark  the  spot  where  the 
workshops  of  the  world  will  be.  Shall  we  place  them 
far  North,  far  South,  far  AVest, — or  at  a  point  of  ready 
access  to  our  great  seaboard  cities;  easily  reached  from 
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all  points  by  both  rail  and  canal ;  on  the  great  route 
of  travel  from  the  Pacific  coast, — the  route  over  which 
come  alike  the  gold  and  silver  of  the  far  West,  and 
the  teas  and  silks  of  the  far  East?  We  venture  the 
prediction  that  w^e  do  not  stand  to-day  one  hundred 
miles  from  the  spot  where  the  London  and  Liverpool 
of  this  continent  will  be.  A  giant  power,  uninfluenced 
by  political  parties,  will  place  them  where  the  elements 
which  shall  constitute  their  greatness  are  readily  found 
and  cheaply  gathered  for  manufacture  and  distribu¬ 
tion. 

To  build  up  our  future  metropolis  we  must  have 
good  and  plentiful  materials  and  cheap  transportation. 
AVe  must  exact  good  work,  and  to  secure  it,  must  pay 
good  wages,  and  not  oppress  the  wmrkman  with  ex- 
haustino;  servitude.  Neither  must  he  dictate  what  his 
wmges  shall  be;  for  his  labor  he  must  receive  a  just 
recompense,  and  no  more. 

Another  element  required  to  build  up  our  nation’s 
greatness  we  must  consider  to-day.  AVe  must,  above 
all,  possess  an  intelligent  and  skilled  direction  and 
directors.  In  vain  do  we  gather  multitudes  of  men 
for  war,  and  send  them  in  confused  masses  against 
the  enemy.  Llnless  we  marshal  them  under  w^ell- 
skilled  leaders,  they  will  accomplish  nothing.  To-day, 
Lafayette  College  and  other  institutions  all  over 
our  land,  wm  are  proud  to  say,  are  equipping  and 
preparing  skilled  officers  to  do  effective  service.  Let 
each  act  well  his  part.  AVith  intelligence  and  indus- 
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try  each  man  is  sure  to  make  his  mark, — to  take  his 
]ilace,  and  help  on  the  great  work  before  us. 

Do  you  ask,  what  is  this  work?  Look  about  you 
and  see  it.  It  is  the  wmrk  of  carrying  on  the 
world.  It  is  the  work  of  ennohling  the  world.  AVe 
must  make  it  better  and  purer  and  holier  for  our 
having  lived  in  it.  The  old  theory  of  successive  ages 
of  gold,  of  silver,  of  bronze  and  of  iron,  was  all  wrong. 
In  the  “ffolden  aire”  of  the  ancients  their  ancestors 

O  a 

were  wandering,  half  naked,  through  interminable 
woods,  killino;  with  flint  lances  the  wdlcl  animals  on 
which  they  fed,  roasting  them  before  a  rude  fire,  fight¬ 
ing  among  themselves  for  the  largest  share,  and  when 
the  flesh  was  consumed,  cracking  the  bones  of  their 
]irey  to  get  at  the  marrow.  The  golden  age  has  never 
existed.  AVe  have  only  just  passed  the  age  of  woorl, 
and  entered  upon  that  of  iron,  and  it  is  our  mission  to 
extend  and  exalt  its  sway.  The  control  and  use  of 
coal  and  the  metals  are  but  arts  of  civilization,  nor  do 
we  stop  at  their  ordinary  use.  AA^e  must  not  expect 
to  plod  in  the  old,  deep-worn  paths,  but  ever  strive 
after  the  Excelsior.  Every  thing  must  be  made 
better,  cjuicker,  cheaper.  The  first  watch  was  a  great 
achievement,  but  how  much  better  we  make  them  now. 
AA'^ere  we  satisfied  with  a  fast  line  of  coaclies,  at  ten 
miles  an  hour?  Are  we  to-day  content  with  the 
locomotive,  at  thirty  or  forty?  Do  we  not  hope  that 
better  perfected  materials  and  machinery  will  one  day 
carry  us  one  hundred  miles  an  hour  with  no  more 


/ 


19 


clanger?  AVe  daily  see  animated  machinery  no  larger 
than  a  man’s  hand,  but  made  by  the  great  Artihcer, 
cleave  the  air  at  the  rate  of  sixty  miles  an  hour;  or, 
as  in  the  case  of  some  carrier  pigeons,  even  one 
hundred;  and  shall  we  stop  short  of  this  degree  of 
perfection?  The  strength  of  our  machinery  on  land 
exceeds  that  of  hiature’s;  then  why  not  imitate  her 
in  the  air,  and  on  the  waves,  or  under  them?  If 
Nature’s  machinery  can  overcome  the  resistance  of  the 
elements,  why  cannot  ours?  Have  the  telegraph, 
photograph  and  telescope,  reached  the  limit  of  their 
powers?  AAT  think  not  fully,  nor  perhaps,  nearly. 
AAT  have  cpuck  transmission  of  thought  and  faithful 
reproduction  of  feature  and  form ;  but  we  are  not 
yet  able  to  place  the  miniature  landscape  in  all  its 
gorgeous  tints  upon  the  photographer’s  plate,  nor  can 
we  yet  dispense  with  the  slow  old  method  of  type 
setting.  The  electrotype,  as  yet,  is  only  applied  to  a 
fraction  of  its  future  uses.  The  telegraph  strikes  one 
note;  why  not  make  it  transmit  harmonious  melody? 
All  these  thins-s  are  still  waitino-  to  be  done. 

O  O 

The  great  treasures  of  Nature’s  arcana  are  but  par¬ 
tially  explored.  The  last  hundred  years  have  opened 
much  to  our  view;  where  will  the  next  hundred  place 
us?  Are  all  the  coal  fields  explored?  AATiat  will  the 
interior  of  Africa  reveal  ?  AA’^e  need  more  iron,  to 
supply  the  world  with  a  set  of  rails  for  every  road  ; 
myriads  of  iron  ships  for  every  sea,  besides  ships  for 
the  air.  AAA  need  a  more  speedy  method  of  tunneling 
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tlirougb  Alpine  lieiglits.  AYe  need  to  have  air  made 
as  subservient  as  gas  or  water,  to  be  canied  in  pipes 
and  made  to  blow  a  whirlwind  blast  or  flutter  a  lady’s 
fan.  These  are  but  glimpses  of  a  few  drops  from  the 
ocean  of  knowledge  which  still  remains  to  be  explored. 

Reviewing  the  past  and  with  prophetic  ken  antici¬ 
pating  the  future,  we  see  that  a  small  portion  of  the 
universe  has  been  imperfectly  developed.  Nature’s 
secret  cliambers  are  but  partially  opened,  her  vaults 
of  gold  and  silver  scarcely  touched,  her  cop])er  mines 
shining  in  but  one  great  locality,  her  diamond  fields 
few  and  far  between,  Africa  but  simply  heard  of,  her 
oil  wells  merely  in  their  beginning — all  sufficient  for 
our  present  population,  but  all  too  small  for  the  coming 
myriads. 

Nor  does  the  Creator  design  us  for  mere  parts  of 
machinery,  to  manufacture  llis  raw  materials  into  the 
mechanism  of  civilization,  lie  intends  the  education 
not  of  the  hands  alone,  but  of  the  head  and  the  heart; 
to  establish  Ilis  great  kingdom  on  the  earth,  not  only 
in  the  University  and  in  the  College,  but  in  the 
humblest  school-house,  and  in  all  the  workshops  and 
homes  of  the  world.  Let  all  of  us,  individually  and 
collectively,  strive  to  study  the  elements  and  their 
combinations,  and  learn  by  obeying  their  laws  to  con¬ 
trol  them  as  readily  as  one  man  with  a  simple  lever 
controls  the  ponderous  train;  but  let  us  do  all  to  the 
glory  of  the  Creator  and  Controller  of  the  Universe, 
and  use  our  knowledge  only  in  His  service- 
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Tons. 

t820 

365 

1821 

1,073 

1822 

2,240 

1823 

5,823 

1824 

9,541 

1825 
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31,280 
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1820 

25,110 
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41,750 
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064,224 
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1 857 

1,318,541 

]  858 

1,380,030 
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1 860 

1,821,674 

1861 
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1863 
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1861 
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1865 
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1866 
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1867 

2,502,054 

1868 
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1870 
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'871 

2,116,683 

Scliuylkill. 

Tons. 


1,480|__. 
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16,767 
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47,284 
70,073 
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81,854 
200,271 
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226,692 
33i>,508 
432,045 
530,152 
446,875 
463,147 
475,091 
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